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ABSTRACT OF THE DISCLOSURE 
A system for updating area code information in 
predetermined telecommunications devices and netwotks as 
newly created area codes are implemented. Area code 
5 lists may be updated automatically and without the need 
for human intervention or manu&l reprogramming, A 
message receiving unit monitors the telephone connection 
and determines whether a "new area code" message is 
being transmitted by the telephone company central 

10 office or carrier, A message decoding unit: decodes the 
transmitted message into a required format for a 
predetermined device. An update unit enables the area 
code lists to be automatically updated in the 
predetermined device if a list comparator determines 

15 that the area code does not exist in the lists. 
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BACKGRO UND OF THE INVENTTniv 
1. Field of tfr. f r ^tfmi 

This invention relates to telecommunications 
systems and, more particularly, to an area code updating 
system far automatically reprogramming 
telecommunications devices with new area codes. 

2. Descripf ^ of the Prior Ap ; 

It is well known chat advances in technology have 
led to an explosive proliferation in various 
telecommunications device SUC h as FAX machines, modems, 
pagers and cellular phones throughout the United States' 
and the world. This growth has resulted in a severe 
shortage of available telephone numbers, resulting in 
the nee d for the rapid creation of new area codes. For 
example, the United States saw the introduction of 21 
new area codes in 1996, and will see the further 
introduction of at least 37 more new area codes in 1997. 
By the year 2000, it is estimated that at least one new' 
area code will be created every week. Furthermore, it 
is estimated that in 5-10 years, 10 digit phone numbers 
will be exhausted and 15 digit phone numbers will have 
to be implemented. Unfortunately, each change in area 
code or telephone number presently requires manually 
25 updating telecommunications systems. 

in particular, additions or changes to telephone 
area codes requires individual reprogramming of several 
types of equipment, including private branch exchanges 
(PBX), call accounting systems, voice mail systems, 
speed dial lists in facsimile (FAX) machines, network 
management systems, dial up routers, communications 
software and integrated services digital network (ISDN) 
devices and terminal adapters (TA) , hereinafter 
telecommunications devices. If these telecommunications 
devices are not reprogrammed, access to teleohone lines 
in the regions undergoing area code changes becomes 
inconvenient, if not impossible. Generally, a service 
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technician or an onsite communications manager must 
manually update the system with the new area codes as 
needed. 

Unfortunately, manual reprogramming of 
telecommunications systems and devices can be expensive, 
time-consuming and inconvenient, particularly in light 
of the rapid creation of the many new area codes . ' For 
example, reprogramming area code lists Currently may 
require that the service technician or communications 
manager travel to each of the device locations and 
manually program the new area codes into each of the 
devices. 

Therefore, there is a need for an updating system 
wherein telecommunications networks and devices may be 
15 automatically reprogrammed with new area code 

information without the need for manual intervention. 
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SUMMARY OF THE INVENTION 
Briefly, the present invention relates to a system 
and method for automatically updating area code 
information in telecommunications devices and networks 
as newly created area codes are implemented. The system 
in accordance with the present invention may be 
typically resident within the telecommunications device 
and includes a message receiving unity a message 
decoding unit and an update unit. In particular, the 
message receiving unit monitors the telephone connection 
and determines whether a "new area code" message is 
being transmitted by the telephone company central 
30 office or carrier. The message decoding unit then 

translates the message, if needed, into a form usable 
for a particular device. The update unit then checks 
the internal area code lists of the device to determine 
whether the new area code has already been added to the 
35 device's lists and enables the area code lists to be 
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automatically updated if the area code is found to not 
exist in the lists. 

In one embodiment of the invention, area code 
updating messages may be received directly by certain 
5 digital devices. Therefore, when such an update message 
is received/ the device can compare the new area code 
against its preexisting list to determine whether the 
new area code needs to be added. If the new area code 
is not present in the existing lists, the lists are 
10 updated as needed. 

In another embodiment of the invention, area code 
updating commands may be received by analog devices as a 
Calling Number Delivery message. .The area code and 
number is checked against an existing list within the 
analog device. If the area code is not already present 
in the list, the device is able to update its list based 
on the information provided by the Calling Number 
Delivery message. 

20 BRIEF DESCRIPTION OF THE DRAWINGS 

a better understanding of the present invention is 
obtained when the following detailed description is 
considered in conjunction with the following drawings in 
which: 

FIG. 1 is a block diagram of an exemplary 
telecommunications network according to an embodiment of 
the present invention. 

FIG. 2 is a block diagram of a telecommunications 
network having a single termination device according to 
an embodiment of the present invention. 

FIG- 3 is a block diagram of an exemplary 
telecommunications network having a single termination 
device according to an embodiment of the present 
invention. 
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FIG. 4 is a block diagram of an exemplary 
telecommunications network having a terminal adapter 
according to an embodiment of the present invention. 
FIG. 5 is a block diagram of a TAP! 
5 telecommunications network according to an embodiment of 
the present invention. 

FIG. 6 is a block diagram of a TSAPI 
telecommunications network according to an embodiment of 
the present invention. 
10 FIG. 7 is a flow diagram of the updating system 

according to an embodiment of the present invention. 

HO, a is a block diagram of an embodiment of the 
present invention. 



DETAILED QESCRlPTTniv OF TRT. Wvpntt^ 
The present invention relates to a system for 
enabling telecommunications devices to automatically 
update their area code lists. Area code updating is 
achieved in a telecommunications device or network by 
receiving an "area code update- message from the 
telephone company central office (CO, when the device 
first attempts to place a call to an area undergoing an 
area code change. 

in particular, area code changes typically occur in 
four distinct phases, m a first transitional phase, 
when the directory number is unique, no notification by 
telephone is given to the call originator that the area 
code of the dialed number is changing. The call is 
simply completed. The first phase typically lasts two 
to three months. In a second transitional phase, when 
the directory number is still unique, the CO 10 notifies 
the caller in a prerecorded telephone message that the 
number that is being called is changing to area code 

35 tl\ f0 ^ e;<£iaPle - ^ S6COnd Pha " alS0 typically lasts 
CO 10 notices the caller that the area code has changed 
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to 'X', but leaves it to the user to redial the number 
with the proper updated area code and directory number. 
Typically, the first, second and third phases last two 
co three months each. Finally, in a fourth and final 
5 phase, the area code update is completed and the CO 10 
notifies the caller that the area code for the number 
has changed and provides the new area code, notifies the 
caller that the number is not in service, or possibly 
connects the call to the wrong number if that number has 
10 been reassigned. 

Thus, when the system of the present invention 
determines that the new area code is not yet in its 
list, the device or network will accept the area code 
update message sent by the CO, translate the message 
into the appropriate format and update the device's area 
code Ust accordingly. Therefore, the present invention 
enables the device or network to learn the upcoming new 
area code during the transition phases before it is 
required to know the new area code in the final phase. 

Furthermore, the present invention may also be used 
to enable updating of other telephone number information 
in devices having signaling capability, in particular, 
devices which typically have signaling capability 
include PSXs, routers, digital devices' and ISDN devices, 
25 such as FAX machines and phones. Signaling operates in' 
a manner similar to an analog phone ringing. However, 
instead of the phone company sending a ring voltage to 
ring the bell in the phone, it sends a digital packet on 
a separate channel. Therefore, the signal does not 
disturb established connections. The signaling 
indicates who is calling, whether it is a data or voice 
call, and the number dialed. Based on that information, 
the device then makes a decision on how to direct the 
call. 



Referring to FIG. 1, an exemplary 
telecommunications network i s shown. Generally, SU ch a 
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network includes terminal equipment 14, 16, 18 such as 
telephone and facsimile machines connected to an 
interface 12. As will be discussed below, a number of 
different devices may be used as the interface 12, which 
is connected to a jack 20, typically an rjH, rjt.4, or 
other Universal Service Order Codes (USOC) compliant 
jack as found in homes and offices, The jack 20 is the 
actual physical connection used for connecting the 
interface 12 to the CO 10. 

The terminal equipment 14, 16, 18 may include 
analog terminal equipment (TE2J or digital terminal 
equipment [TED, such as telephones. Fax machines or any 
other telecommunications devices. The interface 12 may 
include either singly or in combination, a network 
15 termination 1 (NT1) device, a network termination 2 

(NT2) device such as a PBx, and/or a terminal adaptor 
(TA) , a Telephony Application Programming Interface 
(TAP I) and/or a Telephony Services Application 
Programming Interface (TSAPI) , TAPI and TSAPI provide 
20 the software interface for connecting a digital 

communications device with a personal computer (PC) . 
Other interfaces may also be used- with the present 
invention, or no interface terminal equipment at all may 
be used, as is the case with analog devices connected 
25 directly to Che jack 20. 

As mentioned above, the area code update message is 
a signal sent by the CO 10 for signaling devices that 
the area being called is undergoing an area code change 
and that a new area code has been established for the 
number being called. Accordingly, each of the terminal 
equipment devices 14, 16, 18 in accordance with the 
present invention is responsive to the area code update 
message from the central office to automatically update 
its area code list. In particular, as shown in FIG. 8, 
the system may be formed or provided with a message 
receiving unit (MRU) 800 for receiving the area code 
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update message, a message decoding unit (MDU) 804 for 
decoding the message into the appropriate format 
suitable for different types of devices and an update 
unit ,UU) 802 for enabling the device to update its 
internal list. The [JU 802 may also include a list 
comparator (LC) 806 for comparing the new area code with 
area codes in an existing list t0 pteV ent duplicate 
listings. TAPI and syst * ms are capablfi Qf sfc 

such lists on a PC or communications server. 

in particular, the MRU BOO includes a standard ISDN 
Chipset for receiving ISDN signals. MDU 804 includes a 
standard ISDN chipset for decoding the received ISDN 
signals. The ISDN chipsets used by the MRU 800 and the 

frr t III aVailable Siemens Corporation of Germany. 

UU 802 and Lc 806 may be likewise coined to include a 
general purpose 16-bit or 32-bit microprocessor or 
microcontroller such as the Motorola MC68302. 

Referring to FIG. 2/ an Integrated Services Digital 
Network (ISDN) telecommunications network is shown 
"herein the interface 12 is an NT1 device 50 for 
providing the physical interface between the CO 10 
equipment and the user's TE1 devices 52, 54, 56 The 

25 !T H^T 50 " USed tQ terminat * * *.*oop provided b 

25 the CO 10. The ISDN u-loo P is two conductors that reach 
from the co 10 to the customers home or office, on the 
home or office side of the connection, the U-looo is 
terminated by the NT1 device.. In turn, the Nil 'device 

30 f 1 " 63 4 haVin * 4 ~ 8 WireS ' ^nerally as an S/T 

30 bus. The TEl 52, 54, 56 devices are connected to the 

JlT, T ' U9ital and/ ° r ISDN dev *«* such as 

an ISDM phone, computer or ISDN FAX machine. The s/T 

interface supports multiple devices simultaneously 
Referring to n G . 3, an ISDN telecommunications network 
35 similar to FIG. 2 is shown. However, in this case the 
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NT1 50 is connected to an NT2 102 device, such as a PBX, 
which is then connected to the aS.l-»5,2^54.,~ 5 6- devices. 

An ISDN system enables data to be transmitted using 
end-to-end digital connectivity. For example, a call 
5 using plain old telephone service (POTS) is transmitted 
between the CO 10 to the user's home or office telephone 
in analog form. At the CO 10, the analog call is 
converted into a digital form wherein the call may be 
digitally routed through various central office 
10 equipment. In contrast, ISDN eliminates the analog 

digital to conversion, thereby enabling a greater amount 
of digital data to travel at a faster rate through the 
ISDN line. 

As such, in one embodiment of the present 

15 invention, the MRU 800 in the digital device is capable 
of directly receiving digital messages and can use that 
capability to receive the area code update message 
Signal from the CO 10. The MDU 804, upon decoding the 
area code update message signal, compares the new area 

20 code with those area codes already present in a 

preexisting list of area codes using LC 806. Based on 
the results of the comparison, the' UTT 802 can then 
receive the new area code that is being implemented and 
automatically update its area code list "if the new area 

25 code has not already been entered into the list. 

In the above configuration, as mentioned earlier, 
the NT1 50 provides the physical interface from the CO 
10 to other communications devices, such as PBX 102. 
The PBX 102, in turn, provides the interface between the 

30 NT1 50 to the TZX 52, 54, 55 equipment. As above, the 
TE1 52, 54, 56 equipment is digital as is the PBX 102. 
Area code updating in the above network configuration is 
accomplished when the MRU 800 in devices TE1 52, 54, 56 
receives an area code update message from the CO 10. 

35 Because the TE1 52, 54, 56 devices are digital, they are 
able to directly receive and act upon the area code 
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update messages, once the digital type device receives 
the area code update message, the tJU 802 updates the 
device area code list accordingly. 

A particular application of the present invention 
is for reprogramming the Service Profile Identification 
(SPID) number in an ISDN device, m the event that the 
area code in the directory number of the ISDN device 
initiating the call changes, the SPID number in the 
device will need to be reprogramraed with the new area 
code information. sPIDs are generally used to identify 
the services and features that the CO 10 switch provides 
to the ISDN device. When a new ISDN subscriber is 
added, the CO 10 allocates the subscriber a directory 
number, i. e , telephone number, consisting of a three 
digit area code and seven digit telephone number. For 
example, an ISDN TA generally utilizes the ten digit 
directory number in its SPid. m many cases, the spid 
number is identical to the directory number or it may be 
the directory number concatenated with other data. In 
either case, the SPID number must be configured into the 
device before it will be able to communicate with the CO 
10 switch, once the SPID is configured, the device 
undergoes an initialisation state in which the SPID is 
sent to the switch. After initialisation the SPID is 
not sent again during the connection. 

In the present invention, the ISDN device may use 
its signaling capability to automatically update its own 
SPID number, m particular, when the SPID is sent to 
the switch during initialization of the device, the 
device win receive the area code update message 
indicating that the area code for the directory number 
has changed. Upon receiving the message, the device 
will then be able to automatically update its SPID with 
the new information. 

Referring to FIG. 4, an ISDN telecommunications 
network is shown wherein the interface includes an NT1 
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f 50, NT2 102, and TA 150. Qnce again, NT1 interfaces NT2 

102, i.e. PBX, to the CO 10 and the PBX 102 connects to 
theTA 150, which interfaces the TE2 152, 154, 156 
equipment to the network. TA 150 is provided because 
5 TE2 devices 152, 154, 156 are old analog devices which 
cannot connect directly to digital PBX Systems. As 
such, the TE2 devices 152, 154, 156, because they do not 
have signal ing capabilities, cannot directly receive the 
digital area code update messages directly from a 
10 digital network. The TA solves the above problem, in 

particular, the TA 150, among other things, functions as 
a convertor to enable the digital phone system to "talk" 
with the analog devices. Because the PBX is a digital 
device, it is able to directly receive an area code 
15 update message. Furthermore, since it is the PBX 102 
that controls access of the TE2 devices to outside 
lines, updating the PBX 102 area code list will enable 
the TE2 devices to access numbers in the new area codes . 
Thus, in the present invention, when the TE2 device 
20 initiates a call to an area with an updated area code, 
the CO 10 will send the area code message along the 
connection, whereupon the PBX will receive the area code 
update message and then automatically update its list. 
! However, many analog devices are not connected to 

| 25 PbX systems and therefore do not have TAs. Typically, 

j such analog devices are mainly used with an analog PBX 

\ or in environments where a digital PBX 102 is not 

present or is not being used. For example, it is known 
that many offices connect analog FAX machines to direct 
j 30 outside lines rather than routing them through a TA 150 

to a PBX 120. in such an instance, PBX 120 updates of 
area code lists will not affect the FAX machines. 

Therefore, in another embodiment of the invention, 
the analog TS2 device may be designed to receive a 
35 version of the area code update message as a Calling 
Number Delivery - (CND) message. CND is also known as 
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Caller ID. In particular, the message decoding unit 804 
functions to translate the message into a CND message. 
Thus, these TE2 devices are enabled to update their area 
code lists based on the CND message received. 
Typically, CND systems operate by providing caller 
information to the receiving party. CND information is 
typically provided as a 1200 baud, 7 data bits and 1 
stop bit data stream and is transmitted to the receiving 
party after the first ring, but before the second ring 
Basic CND supplies only the calling number and the date 
and time of the call. Enhanced CND may further provide 
directory information such as the name of the 
subscriber. During the transmittal of the cnd 
information, the calling party would be able to receive 
a return message, similar to the area code update 
signal, in the calling party's CND message indicating 
that the area is undergoing an area code change. Based 
on such a signal, the phone or FAX machine can update 
its internal area code lists, in the same manner as the 
ISDN and digital devices described above. 

The area code updating system also may be used in a 
variety of digital network configurations that include 
intelligent devices, such as PCs or servers attached to 
ISDN devices, such as I S D N phones. Communication between 
these ISDN devices and Pes is achieved through the TAPI 
and/or the TSAPI. The two standards were developed by 
Intel in association with Microsoft and AT&T in 
association with Novell, respectfully. The TAPI 2.1 
specification is available from Microsoft Corporation of 
Redmond, Washington and is hereby incorporated by 
reference. The TSAPI 2.0 specification is available 
from Novell Company of Utah and is hereby incorporated 
by reference. Both the TAPI and TSAPI service and 
parameter definitions are based on the European Comouter 
Manufacturers Association < ECMA , of Geneva/ Swit2er i and 
Supported Telecommunications Applications (CSTA) service 
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and protocol definitions, which are hereby incorporated 
by reference. 

TAPI and TSAPI enable the integration of. telephony 
devices with computer applications, in particular, both 
5 standards provide defined Application Programming 

Interfaces (APIs) with which programmers work. Quite 
simply, these systems provide a communications interface 
between the telephony device and the computer. In 
particular, TAP I and TSAPI provide platforms for 
10 developing and using computer- telephony integration 

(CTI) applicarions which enable computers to control the 
telecommunications system and devices through a PC* In 
effect, CTI enables computers to perform many of the 
functions usually done by the PBXs, including such 
15 things as call hold/ transfer, conference/ etc. 

Programmers can use TAPI and TSAPI for " upgrading the 
capabilities of the communications network through 
software without requiring the need for updating the 
telephone hardware. The present invention may also be 
20 used with other available CTI interfaces and 
■ applications programs as well. 

Turning to FIG. 5, a TAPI configuration is shown. 
As can be seen in such a configuration,, the TAPI 
compatible telephony devices 206 are attached directly 
25 and locally to the PCs 204 and are also attached to the 
pbx 210. The PCs 204 communicate with each other 
through a Local Area Network (LA) 200 connection which 
is operated by a file server 202. The PBX 10 connects 
to the CO 10 phone lines, i.e., the public switched 
30 telephone network [PST) 212. Alternatively, The TAPI 
devices may also be connected directly to the PSTN. 

Therefore, when a call is placed by one of the TAPI 
devices 206, i.e. an ISDN phone, to an area implementing 
new area codes, the prssent invention will enable the 
35 TAPI device to receive the new area code message through 
the pbx 2i0. The Pc 204, which is connected to the TAPI 
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device 206, is also able to receive updates of the area 
code information through the TAPI connection. The TAPI 
device, upon receiving the area code update signal from 
the CO 10 will cause a TAPI compliant message to be 
generated through which the PC may be updated via the LA 
200. 

for example, in a TAPI system, a user can store 
telephone number information in applications and address 
books in the PC. Generally, according to established 
standards, the information is stored as the country code 
plus the area code plus the local directory number, in 
what is known as location independent form. Applications 
then request TAPI to convert the number into a series of 
dialable digits and other dialing instructions needed to 
complete the call. Therefore, in the present invention, 
upon completion of a call to an area undergoing an area 
code change, TAPI will receive an area code update 
message from the CO 10. TAPI will then generate the 
proper protocol to enable the system to update the 
20 number information stored in the address books and 
applications, thereby updating the area code. 

The TSAPI configuration, as shown in FIG. 6 
operates in a substantially identical manner to the TAPI 
configuration discussed above. In addition, it is to be 
25 noted that the TAPI compatible devices 206 and TSAPI 

compatible devices 208 may generally may be any digital 
or ISDN type device. It should further be noted that, 
as in most types of proprietary software applications, 
TAPI and TSAPI commands may not be interchangeable or 
30 compatible. Furthermore, in the TSAPI configuration, 
the area code update message is received by the TSAPI 
device and then sent to the PCs 204 through the TSAPI 
telephone server 250. 

Referring to FIG. 7, a flow diagram is shown 
depicting an area code updating system for enabling 
various telecommunications devices to automatically 
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update area code lists. In step 300, a user initiates a 
call to a telephone number in an area undergoing an area 
Code Change. In step 302, the system will detect the 
area code update message and will determine whether the 
5 area code list has been previously updated with the new 
area code information. If the system determines that 
the area code list is current, the call will proceed in 
step 304. However, if the system determines that it has 
not yet updated its area code list, the system will 
10 accept the area code update message in step 306. At 

that point, in step 308, the system determines the type 
of device initiating the call. If the device is not a 
digital or ISDN device, the systems will receive the new 
area code message in a CND message in step 312. The 
15 system will then proceed to update the area code list in 
step 322 and will proceed with the call in step 304. 

if the device is digital, then in step 310, the 
device will directly receive the new area code message. 
At that point, the system will determine in step 314 if 
20 the device is TAPI compliant. If the device is not TAPI 
compliant, the system determines whether the device is 
TSAPI compliant in step 316. If it "is not TSAPI 
compliant, the area code list for the digital device is 
updated in step 322. However, if it is determined in 
25 steps 314 or 316 that the device is either TAPI or TSAPI 
compliant, then the update message is also translated 
into TAPI or TSAPI compliant update message in step 318 
or 320 and the area code list is updated. The call then 
proceeds to completion in step 304. 
10 Thus, it can he seen that the present system 

may be used for automatic updating of area code lists. 
Furthermore, the present system is not limited to just 
area code updating, but may be used for updating other 
device information if needed. For example, the 
5 invention may be used in the future to automatically 
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update the present ten-digit telephone numbers to the 
anticipated 15-digit telephone numbers. 

Obviously, many modifications and variations of the 
present invention are possible in light of the ahove 
teachings. Thus, it is to be understood that, within 
the scope of the amended claims, the invention may be 
practiced otherwise then as specifically described 
above . 
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CLAIMS 

What is claimed is: 

1. An information updating system, comprising: 

a telecommunications device for communicating with 
one or more remote telecommunications devices over one 
or more communications lines; 

a message receiving unit for receiving an area code 
number update message; and 

an update unit responsive to said receiving unit 
receiving said update message for modifying area code 
numbers in one or more internal lists in said 
telecommunications device. 

2. An information updating system as recited in 
claim 1, further including a message decoding unit for 
decoding said one or more messages. 

3. An information updating system as recited in 
claim 2, wherein said decoding unit determines whether 
said message is in caller identification format. 

4- An information updating system as recited in 
claim 2, wherein said decoding unit determines whether 
said message is in digital format. 

5. An information updating system as recited in 
claim 1, wherein said messages are area code updating 
messages. 

6. An information updating system as recited in 
claim 5, further including a list comparator for 
determining whether said area code update message 
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includes an area code already present in said one or 
more internal lists. 



7. An information updating system as recited in 
claim 1, wherein said telecommunications device is an 
analog device. 



S. An information updating system as recited in 
claim 1, wherein said telecommunications device is a 
10 digital device. 



9. An information updating system as recited in 
claim 1, wherein said telecommunications device is a 
TAPI compatible device. 

15 

10. An information updating system as recited in 
claim 1, wherein said telecommunications device is a 
tsapi compatible device. 

^ 11. A method for updating area code number 

information in a telecommunications device, comprising : 

communicating with one or: more remote 
telecommunications devices over one or more 
communications lines; 
£ receiving an area code update message; and 

modifying one or more internal lists in said 
telecommunications devices responsive to said receiving 
unit receiving said update message. 



30 



12. A method according to claim 11, further 
comprising decoding said area code update message in 
response to receiving said update message 
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13. A method according to claim 11, wherein said 
decoding step determines whether said message is in 
caller identification format. 

14. A method according to claim 11, wherein said 
decoding step determines whether said message is in 
digital format. 

15. A method according to step 11, wherein said 
messages are area code updating messages'. 

16. A method according to claim 11, farther 

v 

comprising comparing said internal list to said area 
code update message for determining whether said area 
code is present in said one or more internal lists. 



17. An information updating system, comprising: 
means for communicating with one or more remote 
telecommunications devices over one or more 

20 

communications lines; 

means for receiving and decoding an area code 
update message; and 

means responsive to said receiving means receiving 
said update message for modifying area code numbers in 
one or more internal lists in said telecommunications 
devices , 



.18. An information updating system as recited in 
claim 17, wherein said communicating means includes one 
or mors tapi compatible communications devices. 

19. An information updating system as recited in 
claim 17, wherein said communicating means includes one 
or more TSAPI compatible communications devices. 
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20. An information updating system as recited i n 
claim 17, wherein said communicating means includes 
digital and analog communications devices. 
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